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Rick B, 

From: "Rick B.** <vze42yrp@verizon.net> 

To: "Marianne Padger <marianne.padget@usptoxom> 

Sent; Wednesday, March 24, 2004 3:52 PM 

Attach: 11-1 8-03 patent defense.doc; CPL2003.pdf; ibadexjhpaperdoc; YB-66 Crystal After Ion Erosion 

Inside.ppt; melted target crystal Jpg 
Subject: U.S. Pat. Applic:09/560,51S 

OcAt InKpcclor Padgol, 

The iiotx attUiuhmciit is a« ctiriiur Idler f ihouglit yi>ii had goUcQ. 

1 rcsjjtictl'utly submit lhal Ihciic is a luiidaiiicnlnl dilVcroncc between JP 
7-245409 A, Kfltaoka* cl.al. assigned lo Mit<llbi^Ai Flcctric Corp. and m^^ 
iipplicaeion 09/560.518. Jlic priinarv^ diflcrcncc is tliol Kwliioka claims to 
Npiittcr a coating of YB_66 lor oxid^itir^n prevention, wlieivas^ I am claiming 
\o sputter a coiiliiij!: or_pure borou clusters_ , YB_6() (iilso more brofldly 
expressed as MLI'66, or MB xxx) is simply represent ntive ol'an exJeuded 
subset ot'conipouuds and a miichfttiiMii described tlioroughly in my pt^sviaiis 
pniCuY 5,86 1 /oO. in whidi tlie borou component of the compouiid 
J>fcfcrenlially dis^ciatcfs from the fttre carlli coniponcui_ as a liijzlily 
rijactivc imd/or 5M;!f-«?c,^4embliiig borou cluster ion. I cHosc Yli_66 as 
lypicnL iti the strici sciisc of tbc word, hccousc it is the commoa^ dctault. 
rcseaneli material referenced to, in whnt literature there i^. 



Once Hpiin, the claim you objected to Ihc most, if I remember unreetly, was 
wns Kataoka's linking of the s-putlcrtog process and YB_66. My e\}xxiniCQtal 
work of tlie last several years, and the previous patent, is based on the 
lflct_ thill these materials dissociate in die form of sclf-assembicd ioniycd 
boron cIuMcis iu llie vapor/plasma stale, which have novel properties 
distinct from YU 66, The boron cluster ions become highly reactive once 
tlie\' have diKsociaiod from the parent compound. (YB_66, ci. ^K), and then 
;ire free (o rccombine in a wide V;iiicty of cUisier morphologies. Reactions 
with other atomic and molecular species will fonii a whole new branch of 
boron chemistry, which lias yet lo be explored. Potential aifuas of immediate 
benefit may be. include, but aro not limited to, hydrogen storage; 
superconductivity; spin physics; eticrgy efficient window coatings; uuelear 
medccinc such as Boron Neutron Capture Therapy (BNCT) for cancer, and 
Syvcaectomy for anlmlis; new bioeeramics; su]X!r-mHgneLs; mjiny «pplicalions 
in aerospace «ud defense; untold numbers of exotic new ceramic, inetulic, and 
molecular compounds with unforsceable properties, and so on, Boron clusters 
aud nanoslniclnrcs are analogous Uf carbon cluslctN ^nd nauosirticturvs, but 
with much grenter commercial potential. I hin llhns of the borou cItJslcrM. 
and/or b*>n>n cluster-bused compounds, using sputtering as one of mimy common 
Ludu stria] techniques, piomiso to open borides to Materials Science, ft is 
predicted that intcrch:uiginp the M component »ud/or the B xxx sloichiomcir>\ 
wiil signillcflotly alter the physio -chemical properties. I am working, with 
lejuns at a number of universities to systemalicfllly explore this potential. 

The recently published article from Chemical Physics LcUqts 2003, is 
attHclied as further peer-reviewed evidence. I have extensive substantiating 
expenmcntal evidence in support of this dissociation niechoniMn. il yoii so 
desire. 

In til c case of classical Tliemial Plasma -SpniV IJcposilion other thick 
tilm techniques as a means of makiiiji comings, die exploitation of the 
low-cncrpy properties of the MBxvx family. the cryslalmc MB'66 lakes 
advantage of the fact that the Mli xxx matcrod does not have sidTicient 
energy to dissociate completely, and retains it's properties as a compound, 
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llicsc propcTlics arc useful lor such lhinj];s as supcrhaixl tribolo^iv«l 
coiilings. sucli would be valuable in jcl tiirbino impeller Miidcs working 
in a sand-rich enviroiuneul. OQicr polcnlial cnatinp applications would 
include, but arc not limited sticli thinj^s as hip tmplajits, ftK;Kv( 
iiozztcs, pisU>n linpi md ollicr wcar-scnsitivo compoucnt^, iutumnl 
coiikpont:nl prolcciioii of Tokanuick I'asion Rcac»ors. aew ceramic-matrix and 
UaiiOstTUCluTvd maloriftls for cnjcinct^ring applications, etc.. 

AiiV mclliod ofdcposiiiou of either tlic reactive cluslcr-bascd uialcrials. or 
the stable MH xxx prccufN'Ofs may be eombined wiih auy other process to 
crcalc orcnhimce the formntioii atld properties of surface cootings. 
Tbcniial dilTusion is mentioned as one of the many mcThod>; eoiiimonly used lo 
cUuu^e surlaee properties of iiiaterinls. 

To sec a parlial zoo of these nwrphologies, visit: 

jvi: i.'W ;f 11 T !m:.»-^- [.i.t.\ Ii t * BoTxm nano- sbccts, wifcs^ 

sphcfofi, plutvs, tubes, bundles, etc., ii) this ^wriesof SRM phoiOftrnpLs 
werv a[[ taken from a single small sample nm, where a polycrystal of YB_66 
was used as an ablative s'ourcc of eluster-rich vapor/plasma. (nieJled target 
cr^ Ktnl jpj^ YB-66 ci^slal after lon>..)BeingL able to control »inl understand 
Ihc complex meeanisms involved in the fornialion oJ lhc«c inoiphologieN. 
depends on sputtering as a prituniy rc^oareh loehniquc. 
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